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Some learning time has been re}uired in using the test
procedures and test equipment for the measurement of the

erformance of the linear phasolvar. The actual meaguring

s being done t’l’%el | closely
superviging. test_dimenslions are gage blocks, 7To get
different si.mnsiona, lwrings two or morae gage
blocks together, The wringing process is surprisingly re-
peatable, to 1/10 micron.

[ lquickly mastered the repeatability of the physical
set-up, i.e. tilt or skew of the g&ge blocks and preeise
contact pressure on the ends of the e glock, rasl
changes assoclated with handling the gage blocks turmed
out to be the most troublesome, They have worked out &

routine of minimum handling and, in addition, betweer measure:

ments they place the steel gaie blocks on & iarge steel
plate to rove thermal stabllity. The techniques Bave been
successful in decreasing thermal variations considersbly.
Room temperature remaing constant to about 1€ and husidity
constant within about 22 or 3%, They cannot control temper-
ature and humidity to a specified value other than what the
agsum naturally gives them. They maintain s 24 hour record
of temperature and humidity.

With the improved thermel stability, I:‘_l has taken S
gage blocks and is able to obtain day to day repeatability
of the 5 messurements to better than % | micronm.

These five blocks are:

1.) 8 mm plug 15 mm = 23 mn
2.) 30 mm single bleck
3.) 60 mm single block
4.) 123 m'aingle bleck
5.) 250 mm single block
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| has reduced the non linesrity of meamire-
mant within 2 pole pair by elsctrical balancing of pattarn
capacity end quadrature, They started out with 60 microns
non linearity with a hall haruonic type of variacion,
brought this to zero by adjusting pattern capecitanca.
A first harmonic non linsarity then showed with a neask o
pesk saplitude of about 5 microns, Iy adjustlag the gquade
rature relatlonship of the driver signals, the litude
was by ht down to about 0.8 microns pesk to pesk. 1t may
be possible to further reduce the mm icy withia a
pole pair (i.e, within 1 mm) % more refinement of adjust-
ments., would like to 38 this with | |
their consultant first, however.

There ls systematic scale error which amounts to abous 18
aicrons in the 20 inch length of the pattern, They have
not yet: determined whether or not the scale arrox 1is ia
the patterns or wheather they can readily correst it. It
may not be ropriate to attempt such a correctiom i )
the present idlity phase., Since it is systemagic, thw
error ceuld be compensated CompuLer Program corrediion
of the measurement, [ | demumsetrated some remariable
precision in the measuring device. He is able te epli: 1/10

micren into 4 parts with the aid of 2 | aiero-
inch meter (therve ave & slevolnches in Ie¥on). dis
1/10 micron sount changes at the semie quarter point each tiue,
Since the phasolver patterng are anulogue devices,

balieves he could resclve 1/100 micron if he had anothar
digit on the counter. Tais demenstrates excellent sgabilicy
in the electronics and remarkably fine detection of tha zero
crogésover polnt of the electrical signal.

E‘;W that if the spacing between niates eouid
be redu to perhaps 100 ailcrovinchas, it would lmprove
sensitivity and make hin wore conflident of mmlv,in%nlllﬂﬁ
micron. 1 don't recoomend it, && such & swall spacing ine
creasas the cleanliness problam,

Agroup from[ |will visit [ | on Thursday, May 27, to
discuss spplication of the linssr phasolver to tha starseo
wmeasuring instrument.
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